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Computational Details
General
All quantum chemical calculations were carried out using the Gaussian09 package. 1 The molecular structure optimizations were performed at the density functional M06-2X level of theory 2 using the def2-tzvp basis set for Ge and the small 6-31G(d) basis set for Si, C, H. Every stationary point was identified by a subsequent frequency calculation either as minimum (Number of imaginary frequencies (NIMAG): 0) or transition state (NIMAG: 1). The SCF energies, E(SCF), for all optimized molecular structures obtained with this method are given in Table S2 . Harmonic frequencies were calculated analytically and were used with standard scaling (0.893) to obtain corrections for enthalpy and entropy. The computed Gibbs free energies at T=298.15K and p=0.101 MPa (1 atm) in the gas phase, G 298 , are also given in Table S2 . Intrinsic reaction coordinate (IRC) calculations 3, 4 were used to connect transition state structures with the appropriate molecular structures of intermediates. The corresponding computed molecular structures are given in the form of their Cartesian coordinates in Table S3 .
S-7 Table S3 . Calculated molecular structures at M06-2X/def2-tzvp(Ge), 6-311+G(d,p) (P), 6-31G(d) (Si,C,H,N) in the form of their Cartesian coordinates.
Compound 3 Standard orientation: ---------------------------------------------------------------------Center
Atomic Atomic Coordinates (Angstroms) Number Number Type X Y 
Z --------------------------------------------------------------------
.765051 ---------------------------------------------------------------------Compound 4 Standard orientation: ---------------------------------------------------------------------
-------------------------------------------------------------------
Standard orientation: 
Standard orientation: ----------------------------------------------------------------- --------------------------------------------------------------------- 
Compound 2
Standard orientation: ----------------------------------------------------------------- 
2(TS)
.733664 ---------------------------------------------------------------------Compound 6
S-26 ---------------------------------------------------------------------
-------------------------------------------------------------------
.538029 ---------------------------------------------------------------------
6(TS) Standard orientation: ---------------------------------------------------------------------
Center Atomic Atomic Coordinates (Angstroms) Number Number Type X Y Z -
-------------------------------------------------------------------
---------------------------------------------------------------------Compound 3a
---------------------------------------------------------------------Compound 4a
---------------------------------------------------------------------TS(3a/4a)
S-31
Standard orientation: -------------------------------------------------------------------- ------------------------------------------------------------------- --------------------------------------------------------------------- 
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Choice of model chemistry.
The relative energies predicted by the applied method (M06-2X/def2-tzvp (Ge), 6-311+G(d,p) (P), 6-31G(d) (Si, C, N, H) ) for a set of small model compounds (disilylsubstituted germylene :Ge(SiH 3 ) 2 , its silagermene isomer, H 2 Si=Ge(H)SiH 3 , and several dimers) were gauged versus more sophisticated theoretical methods. The results of this comparison are summarized in Figure   S -7. The molecular structures obtained with this model chemistry are compared versus experimental data for compounds 2 and 6 and versus computed data obtained using a larger basis set for the same compounds in Table S5 . As a short summary of the results depicted in Figure S Table S4 for compound 6 reveal only minor deviations between the results for both applied basis sets and between the theoretical results and experimental data. For example, bond lengths, extracted from the calculated gas-phase molecular structure (at M06-2X/B) differs only by -1.2 -+1.3 pm from data obtained by X-ray diffraction (XRD) in the solid state. Even the parameter of the donoracceptor bonds are reliably reproduced by the computations. Important structural parameter of the experimentally not accessible germylenes 3 and 3a are also given in Table S4 . In general, the results of the computations predict for germylenes 3 and 3a half-chair conformations of almost C 2 molecular symmetry. Acute endocyclic bond angles at the dicoordinated germanium atom (3: α(SiGeSi) = 94.3°; 3a: α(GeGeGe) = 94.5°) and long bonds of the dicoordinated germanium atom to the α-atoms (3: d(Si-Ge(II)) = 243.2 pm; 3a: d(Ge-Ge(II)) = 249.2 pm) are additional characteristics of the cyclic persilylated germylenes 3 and 3a.
S-43 Figure S- [a] M06-2X/B [b] exp M06-2X/A [a] M06-2X/B [b] M06-2X/B [b] M06-2X/B [b] α (Si 1 GeSi 4 )
Calculation of inversion barriers in compounds 2, 2a, 6, and 6a
For comparison of the experimentally by VT NMR measurements determined barriers for the inversion of the coordination of the germanium atom with data obtained from calculations, solvent effects were included in the computations. The molecular structures of all relevant intermediates and transition states were reoptimized using the polarized continuum model (PCM) model 5 and the appropriate parameter for toluene, the solvent used for the NMR measurements.
Standard molecular entropies of reaction, ∆S, computed from harmonic frequencies at p=1 atm in the gas phase in general are too negative because the translational contributions to entropy are significantly larger in the gas phase than in solution. Following arguments given by Martin et al. Table S5 and is used for the barriers for the inversion process. Bond dissociation energies BDE are calculated using the SCF energies obtained from PCM/M06-2X/B calculations for the donor acceptor complex and its constituent donor-and acceptor-fragment molecules using the solvent parameter of toluene.
S-46 
